Technologic advances, such as continuous RRT, provide lifesaving therapy for many patients. AKI in the critically ill patient, a fatal diagnosis in the past, is now often a survivable condition. Dialysis decision making for the critically ill patient with AKI is complex. What was once a question solely of survival now is nuanced by an individual's definition of quality of life, personal values, and short-and long-term prognoses. Clinical evaluation of AKI in the critically ill is multifaceted. Treatment decision making requires consideration of the natural evolution of the patient's AKI within the context of the global prognosis. Situations are often marked by prognostic uncertainty and clinical unknowns. In the face of these uncertainties, establishment of patient-directed therapies is imperative. A time-limited trial of continuous RRT in this setting is often appropriate but difficult to execute. Using patient preferences as a clinical guide, a proper time-limited trial requires assessment of prognosis, elicitation of patient values, strong communication skills, clear documentation, and often, appropriate integration of palliative care services. A well conducted time-limited trial can avoid interprofessional conflict and provide support for the patient, family, and staff.
Introduction
Dr. A was a 56-year-old nonpracticing physician with alcoholic cirrhosis who was transferred to the intensive care unit (ICU) for management of a myocardial infarction, bacteremia, and cellulitis. On arrival, he had a creatinine of 1.1 mg/dl (GFR.60 ml/min per 1.73 m 2 ) with a significant transaminitis (aspartate aminotransferase5488 units/L; alanine aminotransferase5 94 units/L), elevated bilirubin (total 52.4 mg/dl; direct 5 2.0 mg/dl), and ultrasound evidence of hepatic cirrhosis and splenomegaly. He lived with his wife and two teenage children, and he was actively drinking alcohol before his hospitalization and thus, not a candidate for liver transplantation. He presented with anasarca, ascites, and erythema below the left knee. His persistent bacteremia eventually caused septic shock requiring vasopressor support. Two days after transfer, the nephrology service was consulted for oliguric AKI with a creatinine of 7.0 mg/dl and severe electrolyte abnormalities (potassium 56.0 mmol/L and bicarbonate 515 mmol/L). Urine microscopy and fractional excretion of sodium were consistent with acute tubular necrosis. Dr. A was often somnolent and delirious but when lucid, stated his goal was to leave the hospital to be able to return to his family. Because of his lack of consistent decisionmaking abilities, his wife was appointed health-care surrogate. She described Dr. A as a highly functional man who would want to pursue all treatments if there was a chance for him to go home to be with his family. The ICU team had told her that his kidney failure was impeding his overall recovery and that, without dialysis, he would die from renal failure. She was told that the nephrology service would be consulted for initiation of dialysis.
On consultation, the nephrology service felt uncertain about Dr. A's prognosis. Mrs. A told the nephrologist that she heard that dialysis would correct the metabolic abnormalities that were inhibiting his improvement. She also heard that some of his altered mental status could be caused by toxin buildup secondary to his kidney failure. The nephrologist explained to Mrs. A that, although his kidney function might recover, his overall prognosis was poor because of his liver failure, and he likely would not survive this hospitalization. Furthermore, there was also a chance that his kidneys would never recover and that he could be permanently dialysis dependent. Mrs. A stated that, if there was any chance for recovery, she would want to try dialysis. The primary team agreed. After discussing Dr. A's uncertain renal and global prognosis with the ICU team, the nephrologist initiated continuous RRT (CRRT) as a time-limited trial (TLT) to support Dr. A while he was receiving full disease-directed therapy by the ICU. It was discussed with the ICU team that the trial's timeframe was shaped by milestones marking global clinical improvement, such as decreased vasopressor requirements, recovery of mental status, and recovery of kidney function. If Dr. A clinically worsened to the point where he would not be able to leave the ICU and interact with his family, then CRRT would be withdrawn. The nephrologist explained these limitations to the family and said that there would be daily re-evaluations and that they should know if he was responding in a matter of days. This was documented in Dr. A's chart. Mrs. A expressed understanding and remained hopeful.
In the next 48 hours, Dr. A was diagnosed with endocarditis with increased hemodynamic instability requiring escalation of vasopressors. He failed to show signs of renal recovery. Nephrology discussed the lack of perceived clinical improvement in his overall condition with the ICU team, stressing their concern that CRRT was not adding meaningful benefit and suggested a broader conversation about goals of care. The ICU team wanted to continue all therapy but was worried enough to call a palliative care (PC) consultation. PC facilitated an interdisciplinary family meeting (IDFM), where the initial goals of the TLT of CRRT were reviewed with expressed worry that these were unachievable because of multiorgan failure. Mrs. A described Dr. A's definition of quality of life (QOL) as she knew it and believed that he would not want to live on machines. She did feel conflicted given that some providers had told her that there was a chance of recovery. It was agreed to continue CRRT for another 24 hours. PC stated they would meet with her again and described how the transition to comfort-directed care would occur if needed. The next day, Dr. A worsened, and Mrs. A stated that she did not want him to suffer anymore. She agreed to withdraw all life-sustaining interventions, including CRRT. PC aggressively managed his symptoms, and Dr. A died peacefully 4 days later. The family expressed appreciation to the nephrologist that CRRT was tried in accordance with his wishes.
Identification of the Ethical Questions at Hand
AKI occurs in 10%-56% of all ICU admissions and is associated with increased hospital mortality (adjusted odds ratio [OR], 2.89; 95% confidence interval [95% CI], 2.41 to 3.46) (1,2). When first described during World War II, AKI was an affliction with 100% mortality (3). In the 1940s, mortality was reduced with the invention of hemodialysis. CRRT was introduced in the 1970s, allowing nephrologists to dialyze the sickest patients with AKI: the critically ill. The decision to initiate RRT in a critically ill patient is complex, with consequences reaching beyond survival. Treatment plans affect QOL, the emotional experience of family and staff with the critical illness, and often, the actual experience of death (4) . Described as the "technological imperative," a nephrologist is often asked to view RRT as the correct moral treatment decision just because it exists as a technical option (5) .
Because of prognostic uncertainty, decision making in the ICU is particularly challenging. Forgoing RRT may deny a patient lifesaving treatment, but its initiation could inflict indefinite suffering. The commencement of RRT as a trial with time that is limited by clear clinical milestones and QOL goals is often appropriate in the face of an unknown prognosis (6) . Because of hemodynamic instability and comorbidity, most patients considered for CRRT have an uncertain overall prognosis. Nephrologists commonly find themselves the mediators of care with these patients, because RRT often represents a path of intensive care and thus, serves as a gateway for broader conversations about lifesustaining treatments. These situations are often marked by significant stress for families, interprofessional conflict, and strong emotional responses by staff. Although common, these patients can be challenging for nephrologists, and little literature exists for guidance. Our patient presents the following ethical questions. (1) Should a TLT of CRRT be offered? (2) How should treatment options be presented to Dr. A and his family? (3) How should treatment plans be discussed with other providers to ensure cohesive teamwork and comfort with medical decisions? This paper will serve as a guide for the implementation of a TLT of CRRT in a critically ill patient by addressing these three ethical questions. Figure 1 illustrates an approach to implementing a TLT of RRT and will be discussed throughout the text.
Should a TLT of CRRT Be Offered?
The Definition of a TLT of CRRT A TLT is a patient-centered ethical process incorporating the best estimate of prognosis, QOL factors, and patient values. A TLT of CRRT is defined as a goal-directed trial of RRT limited by predetermined outcomes that are evaluated at planned intervals. TLTs allow the patient and family to assess the experience of dialysis while providing the nephrologist with time to evaluate clinical response (7). As illustrated in Figure 1 , the time limits chosen are dependent on the etiology of AKI and the patient's overall prognosis and should be flexible as the clinical scenario evolves. Each reassessment serves as a pause point for reflection of the burdens and benefits of dialysis within the developing clinical situation (8) . Although TLTs for AKI can last weeks, it is appropriate to arrange for a planned reassessment within days of CRRT initiation given the dynamic nature of critical illness, subsequent changing goals of care, and involvement of multiple medical providers. If prognosis remains uncertain, then CRRT can be continued, and another planned reassessment can be negotiated. At pause points, clear communication of prognosis, long-and short-term goals, and plans for both successful and failed responses to therapy allows for smooth transitions of care and maximum support of the patient and family (6) . Table 1 outlines suggested steps of a TLT of CRRT in the ICU.
Bioethical and Historical Precedent of TLTs
There are several ethical and clinical practice guidelines outlining the foundation of TLTs, and some are specific to nephrology. Precedent for TLTs was first established in the 1983 President's Commission for the Study of Ethical Problems in Medicine and Biomedical and Behavioral Research publication entitled Deciding to Forego Life-Sustaining Treatment (9). The Commission writes, "A physician and patient can agree to a TLT of a particular intervention, with the understanding that unless the intervention achieves certain goals it should be stopped" (9) . The Commission argues that a treatment's effect is unknown unless tried and failed, that lack of clinical benefit justifies stopping the intervention, and that greater moral justification should be given to withdrawing an intervention compared with withholding, despite ethical equivalence (9) . A trial of treatment implementation is, thus, a concept laying the groundwork for TLTs.
In 1991, the Institute of Medicine (IOM) published the report Kidney Failure and the Federal Government, which described TLTs of dialysis (in reference to patients on chronic dialysis) as an approach appropriate when benefit is unclear, but the patient or family wants treatment (10) . This allows the patient to understand the effect of dialysis and facilitates informed decision making. The IOM recommended that, before treatment initiation, clear parameters delineating outcomes justifying dialysis continuation should be determined (10) . The Renal Physicians Association (RPA) and American Society of Nephrology clinical practice guideline Clinical Practice of Nephrology: Shared Decision-Making in the Appropriate Initiation of and Withdrawal from Dialysis, published in 2000, included a rationale for TLTs (11) . Nephrologists who were aware of the guideline reported more comfort with end-of-life decision making and higher use of TLTs (12) . The second edition of the guideline (2010) endorsed TLTs not only for situations of clinical uncertainty but also, when a consensus concerning dialysis could not be reached (7), thus providing a framework for managing commonly faced dialysis-related interprofessional conflicts.
Most recently, the 2013 The Hastings Center Guidelines for Decisions on Life-Sustaining Treatment and Care near the End of Life states that, if a patient's goals are consistent with a TLT that has a potential for benefit, the clinician should offer this option if appropriate (4). This approach is described as ethically preferred.
In summary, the common themes resonating in each guideline or report support TLTs as the ethically favored route in the face of clinical uncertainty or conflict, with patient autonomy and informed consent driving the decision for treatment. Clear predefined patient and relevant clinical goals reflecting the balance of beneficence and nonmaleficence serve as the basis of the trial's limitations.
Defining Prognosis: Review of the Clinical Facts
A key step in ethical decision making is review of the medical prognosis and consideration of interventions with the goals of prevention, cure, and care of illness (13) . Although full analysis of Dr. A's prognosis is beyond the scope of this paper, this step is a crucial part of TLTs, because it allows for risk stratification of patients and formulation of a prognostic estimate. However, it is important to recognize that exact patient prognostication is difficult and that uncertainty is the norm. Prognostication is particularly challenging for patients with AKI, because the heterogeneity of relevant clinical trials often makes the data nongeneralizable. Overall, severe AKI in the ICU has a mortality of .50%, and those requiring CRRT or those with a higher severity of organ failure have equal or increased mortality depending on the studies reviewed (14) (15) (16) (17) (18) . Dr. A also had septic shock. The mortality for septic shock has been decreasing because of improved supportive therapies but remains at 20%-30% (19, 20) and up to 75% in the setting of acute tubular necrosis with septic shock (14) (15) (16) (17) (18) (19) (20) . This highlights Dr. A's uncertain but presumably poor prognosis and the appropriateness of a TLT given his goals and his family's goals. General prognostic scores for critically ill patients or those with liver failure that incorporate renal function, such as the Model for End Stage Liver Disease, Sequential Organ Failure Assessment, and Acute Physiology Age Chronic Health Evaluation II scores, may also be useful and can serve as discussion points for providers. Table 2 shows additional scenarios where a TLT may be considered.
Patient Preferences and QOL: Prognostic Outcomes of Consideration beyond Survival
Medical ethicists divide decision making into four categories: medical indications, patient preferences, QOL, and contextual features (13) . In the case of a vulnerable critically ill patient, preferences and QOL goals may take on a larger role, particularly when setting treatment limitations (21) . Few studies have examined the effects of CRRT on QOL, and most are observational in nature. Some have shown a trend toward an acceptable health-related QOL for AKI 
Steps

Preparation
Define the prognosis of the patient's AKI by reviewing the medical facts; consider all medical information in the context of the patient's overall prognosis Discuss prognosis with other providers to reach a consensus (Table 4) Identify relevant short-and long-term clinical milestones to mark improvement or deterioration Assess decision-making capabilities of the patient, or appoint a surrogate if needed Identify if a PC consultation would be helpful to aid in discussions or to provide an added layer of support for family and providers; discuss this suggestion with the primary team Communication with the patient/family Share prognosis with the patient and family and explore the patient's values and definition of quality of life; use empathetic communication techniques (Table 3 ) Suggest initiation of CRRT as a TLT if appropriate Discuss the identified clinical milestones with the patient and family on the basis of the individual's values and goals Share the anticipated timeframe of the trial with all of those involved, although stress that it is variable, patient specific, and flexible Document the goals of the trial as determined by the team and the family After initiation of the TLT Meet with the family and providers regularly to review the patient's progress Larger planned IDFMs can be held at specific time intervals with the help of PC; attempt to participate if available, and communicate with providers before and after Be sure to review the prognosis and treatment plan regularly with all providers to communicate a unified message If the patient improves, tailor RRT appropriately Consider available choices if, at the predetermined end of the TLT, the patient has not met the goals:
Either a new TLT can be negotiated, or the TLT can be stopped and aggressive PC can be pursued If appropriate, the patient can transition to hospice care survivors who require hemodialysis, although scores are lower than in the global general population (22) . In a study of 153 survivors of AKI requiring RRT, 48% reported problems ambulating, 42% reported problems with performing usual activities, 56% described moderate to severe pain, and 30% suffered from anxiety or depression (23); 25% of 60-day survivors of the Veterans Affairs/National Institutes of Health (VA/NIH) Renal Trial Network Study reported a QOL comparable with death (24) . However, even with known decreased QOL, survivors of AKI requiring RRT report that they would still undergo dialysis (25) . Given the effect on QOL, RRT initiation provides a focal point for larger discussions of personal values that can help guide consideration of other intensive procedures, such as mechanical ventilation, tracheostomy, or feeding tubes. Initiation of RRT as a TLT allows this conversation to happen without depriving the patient of lifesustaining treatment.
Although the initial goals of TLTs are typically short term in the setting of acute illness, for patients who stabilize, discussions can start to focus on long-term prognosis; #25% of survivors of AKI in the ICU requiring RRT remain dialysis dependent 90 days after initiation (26) . In the VA/NIH Renal Trial Network Study, by day 60, only 16% of patients had returned home dialysis independent (15) . Questions of long-term prognosis are often asked of nephrologists for patients with AKI. This dialogue is relevant to ensure that patients' wishes are clearly followed in the future. Data from patients with prolonged ICU stays (2 weeks) from the landmark Study to Understand Prognoses and Preferences for Risks and Outcomes of Treatments showed that only 38% of patients had discussions with their physicians about their prognosis and that 47% of those who preferred a palliative approach believed that they were receiving contrary treatment (27) . Patientdesired comfort-oriented care was two times more likely if individual preferences had been discussed with physicians (27) . Despite the frequency with which nephrologists face these serious conversations, graduating fellows feel unprepared for this task (28) .
How Should Treatment Options Be Presented to the Patient and Family?
The Robert Wood Johnson Foundation Critical Care End-of-Life Workgroup identified adequate communication between teams and with families as well as patientcentered decision making as specific quality domains of ICU PC (29) . Separately rounding ICU consultants provide highly technical organ-specific expertise but often contribute to fragmented care and present conflicting messages to patients and families (30) . A well planned communication strategy that considers early involvement of PC may facilitate effective patient-centered shared decision making and care consistent with patient values. For the incapacitated patient, such as Dr. A, care teams rely on a surrogate or proxy for decision making. Three principles guide decision making for the incapacitated patient: (1) autonomy and respect for the patient's previously expressed wishes, (2) substituted judgment, where families are asked to infer It is not uncommon for providers to confront conflict when working with a surrogate decision maker. Given the vulnerability of an incapacitated patient, all efforts must be made to ensure clear communication and decisions consistent with the patient's values. In a recent multisocietyendorsed policy statement, regular ICU IDFMs with early involvement of expert consultants, such as PC, are recognized as a method for management of conflicts with surrogates (33) . A useful approach to the ideal IDFM discussing a TLT of CRRT is the setting, perception, invitation, knowledge, emotions, summarize, and strategize protocol (Table 3 ) (34). However, real world experiences are rarely so ideal: family meetings tend to occur later in the ICU stay and often lack mention of patient preferences and values (31) . For nephrologists, clinical responsibilities and schedules may prevent attendance at all meetings. Given the importance of RRT in decision making, if the renal team is not able to attend, it is imperative to convey prognosis and recommendations to the ICU team before these meetings and follow-up on outcomes with both the family and other providers.
How Should Treatment Plans Be Discussed with Other Providers to Ensure Cohesive Teamwork? Interprofessional Conflict
Conflict among staff in the ICU is common and seen with 78% of patients in a study of 102 ICU admissions, with 48% being between staff (35). Areas of disagreement included communication of prognosis to the family, pain control, and treatment decisions (35) . Dialysis initiation in the ICU itself is associated with physician discomfort. At least one provider in 56% of 657 critically ill patients receiving dialysis reported discomfort (36) . Clinician unease was also more likely generated for patients receiving dialysis (OR, 2.53; 95% CI, 1.73 to 3.71) or those who had dialysis withheld (OR, 2.04; 95% CI, 1.58 to 2.62) (36) . Providers cited treatment plans felt to be too aggressive, patient's and family's overestimation of survival, and prolongation of the dying process as reasons for discomfort (36) . Providers' unexamined emotional responses can lead to poor patient care, professional loneliness, loss of professional sense of purpose, cynicism, frustration, and burnout (37) . PC physicians are trained to lead reflection on these emotional responses and may be helpful in these situations (38) . Conflict between clinicians can be handled with consistent and open dialogue between providers utilizing respectful curiosity while discussing differing opinions (38) . A short premeeting with providers before a larger IDFM can be helpful in the discussion of conflicting clinical assessments and proposed treatment plans. This process maintains professionalism by showing respect for opposing opinions. Table 4 outlines some of the barriers influencing TLTs, focusing on interprofessional factors. These issues are common and not easily resolved. Early involvement of PC to navigate interprofessional differences can facilitate collaborative clinical decision making and cohesive patient care. As consultants, nephrologists often join the primary team at a time when others have already decided with the family to provide dialysis without clearly identified shortand long-term goals that would define a TLT. This creates conflict for the nephrologist before evaluating the patient if the nephrologist is uncertain about the benefits of RRT. In such patients, ongoing attempts to educate providers and families of expected outcomes by identifying and documenting achievable goals consistent with the patient's narrative and QOL standards may facilitate conflict resolution and establish appropriate care. The common encounter of the family and primary team together insisting on doing everything highlights the importance of upstream communication about the TLT of RRT and its predefined limitations with all of those involved. It is also important to understand the hopes and worries of the other clinical providers while sharing those of the renal team. Although limited literature exists regarding interprofessional conflict, RPA Guideline Recommendation No. 8 provides a detailed approach to conflict resolution surrounding differences of opinion regarding dialysis initiation (7).
The Role of PC in a Critically Ill Patient Undergoing a TLT of CRRT
Families' emotional responses to the stress of critical illness often serve as barriers to effective substituted decision making. Common responses are anxiety (70%), depression (35%), stress (33%), and difficulty understanding medical information (50%) (39) . Involvement of PC specialists has been shown to increase patient understanding of prognosis, goals of care, and coping with emotional and spiritual distress (40) . The effect of PC consultations specifically on patients on CRRT is unknown. One single-center retrospective study showed a trend in delayed referral to PC for patients undergoing CRRT (41) . In this cohort, a PC consult was called a median of 9 days after initiation of CRRT and longer (10 versus 4 days) in those who died (41) . These results suggest that a more protracted hospital course and slower clinical decline rather than severity of renal injury trigger PC consults. Of note, a PC consult was not associated with increased mortality, a common worry of clinicians (41) . Current research examining ICU triggers for PC consultation focuses on patients who have a high risk of ICU or hospital death (42) . This cohort should include those with AKI requiring dialysis who have a hospital mortality of about 50% or higher depending on the cause of the AKI and the patient's underlying condition. Early involvement of PC provides an extra layer of support for the patient and family throughout the illness as well as easy transitions of care to comfort care if needed (43) . If the patient worsens, this timely exposure also allows for more time for closure. If the patient recovers, PC is available to manage symptoms; support patients, families, and staff; address advance care planning when appropriate; and assist in disposition on the basis of the patient's goals as needed.
As consultants, nephrologists are not in the position to call another consult and often, are providing care without Provide a short summary statement at the end that describes the content of the meeting and presents the next steps. Example: "To summarize, we have just gone over the events related to your dad's kidney function, and at this time, we have decided to initiate a TLT of CRRT on the basis of the goals we have discussed. We expect that we will have a good idea of response to therapy in about a week. We will update you daily and together, look for the clinical markers we spoke about. We will arrange for another meeting with as many of your providers as possible in a few days."
Allows for a short summary of the meeting and increases the ability for the patient or family to absorb the decisions given the emotional nature of the events TLT, time-limited trial; CRRT, continuous RRT.
the assistance of PC. Given that nephrologists commonly face situations requiring expert communication skills, it would be beneficial to expand our knowledge base in this field. Nephrology societies recognize the importance of communication and promote the integration of PC skills into standard practice (7,44). Graduating nephrology fellows cited a required PC rotation as a means of obtaining these skills (28) . Educational tools and courses promoting the learning of such expertise specifically targeting nephrologists are increasingly available (45, 46) .
Conclusions
CRRT can be lifesaving for patients who have reversible acute illness. A TLT of CRRT provides an organized plan of care that honors this potential but sets clear patient-defined boundaries that limit burdensome treatments (6) . A successful TLT, whether the patient recovers or not, is dependent on clear communication and collaboration with ICU teams. Prognosis and decision making should consider other lifesustaining interventions as well as RRT. The complex nature of this decision in addition to the high mortality rate of AKI suggest that early involvement of PC services can benefit all of those involved (41) . The evidence for TLTs is limited, and expert recommendations are few (7). The ever-growing highly technical environment of medical care calls for more research and guidelines in this field. Evidence does suggest that nephrologists can benefit from formal training about the role of TLTs and communication strategies needed for its successful implementation.
Patient Outcome in Context of Ethical Issues
Dr. A was clear about his wish to be home. When his prognosis worsened, his family honored those wishes through substituted judgment. With the help of PC, an open dialogue was created between the clinical team, the patient, his family, and providers. The upstream introduction of limits of CRRT with plans for multiple outcomes helped to avoid conflict. A smooth TLT was conducted with seamless transitions of care and maximal support of all involved. Although there was initial conflict between the nephrology and ICU teams, the initiation of CRRT as a TLT allowed for clarification of prognosis for both the family and providers. The PC team facilitated communication and sequential decision making that was patient and family centered. Although critically ill patients with AKI may present challenges in medical decision making and barriers to TLTs may include interprofessional and patient-surrogate issues, TLTs can be used (Figure 1 ) successfully to promote patient-centered decision making and care.
